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Civil Defense 


* 


This past week, in his testimony before the Senate investigat- 
ing committee, General of the Army Omar Bradley declared 
that the Russians may be encouraged toward making war by 
the statements which are being made before the Senate investi- 
gating committees. “It is very harmful,” General Bradley con- 
tinued, “to our security and to our country and to our future 
security to have to pass on to Russia all of our intentions, all of 
our thoughts, all of our capabilities.” These military disclosures, 
Bradley concluded, might even “incite the Russians to attack.” 
If, as General Bradley says, an attack on the United States is 
more of a possibility today, what ts this nation doing to protect 
its civilian populations which would be the victims of such at- 
tack? What should be done now about civil defense? Is it too 
late to disperse cities and industries? What is a sensible pro- 
gram of civil defense? The University of Chicago Rounp 

_Tasie proposes to examine these and other questions about 
civil defense. 


Dr. ALLEN: The prospect seems to be war. For the first time in our 
istory our entire country becomes a potential enemy target from at- 
ack arising from foreign shores. Since we cannot read the full inten- 
ions of foreign powers, we can do nothing other than plan for the 
yorst. Is this threat of enemy attack five years away, eighteen months 
way, or six months away? It becomes obvious to all who reflect upon 
ne problem of civil defense that a combination of long-range planning 
vith emergency short-term measures is the only thing to do now. Civil 
efense is obviously here with us to stay and might be with us for the 
est of our lives. What is the problem we face? 

Mayor Ze er: The problem is, in my opinion, the essential one 
f protecting the American cities, the centers of production, and their 
vorking populations. All of us are unhappy over the future prospects, 
ecause no one knows of any internal force inside the totalitarian na- 
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tions which can check their aggressive philosophies. So long as thi 
situation exists, every democratic nation and every city in those na 
tions is a potential target. A totalitarian nation possessing the know 
how of atomic explosions could deliver a Sunday punch on democra 
cies from which the democracies might well not be able to arise. 

That likelihood, and hence the likelihood of war, would be greatl 
diminished if there were no worth-while targets at which to strike 
That is the essential problem of civil defense—to make uneconomi 
any type of aggressive attack upon target cities. I think that, if we con 
sider that as our basic problem, we can develop a solution. 


Dr. Atten: What are the facts about the atomic bomb agains 
which we are trying to protect ourselves? 


Mr. Hirscurexper: In editing the Atomic Energy Commission’ 
treatise on The Effects of Atomic Weapons, the following points wer 
evident: First of all, the atomic bomb is a very flexible weapon, th 
effects of which can vary a great deal, depending upon the method c 
delivery. The Hiroshima and Nagasaki bursts were detonated hig: 
above the ground. Casualties were caused by flying debris from thi 
blast, flash burns from the intense illumination, and nuclear radiatio: 
within the first minute. There was no physiologically importan 
lingering radiation and no danger to people moving into the are 
after the first minute. Intense fire storms added to the chaos. 

There is also the possibility of a ground or underwater burs 
which would spread radioactive poisons over an area of the order ¢ 
ten square miles; and this would require entirely different aspects c 
defense. For example, people would have to remain in their shelter 
for a period of from two to four hours to avoid being killed by th 
lingering radiation. Thus the flexibility of the atomic bomb makes th 
civil defense problem more complicated. 


Dr. Atten: What has been done about civilian defense? What ar 
the possibilities which we have for protecting ourselves, our cities, an 


our industries against the possibilities of such an overwhelmin 
attack ? 


Mayor Zeipier: I would like to answer that, as the mayor of th 
city of Milwaukee, and hence one of numerous mayors around th 
nation on whom this entire problem of civil defense has been thrust; 
great deal has been done by municipal governments on the probler 
of civil defense. But Mr. Hirschfelder in his statement has pointe 
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ut the immense complexities of the problems which are faced and 
yhich must be faced. These problems involve the protection of 
eople from numerous types of attack. Not only is there the atomic 
ype of attack, there are the biological type and the chemical type. 
hese types all put together lead us to use the expression “ABC war- 
ire.” 

When municipal governments, which are normally set up for peace- 
me operations, are asked now to consider the fact that they must 
rotect themselves, you can see that every resource of the community 
qust be strained in order to meet the problem. Municipal govern- 
rents, for instance, have the task of trying to ascertain the direction 
f the federal government. Is the federal government talking in 
‘rms of international policies which would destroy municipal govern- 
aents? They must also calculate whether or not there is a danger, 
nd, if there is a danger, what that danger consists of. It is for that 
eason that municipal governments have gone not only to the federal 
overnment but to independent experts, such as Mr. Hirschfelder, to 
et advice on the central problem. 


Dr. Aten: It is true that our cities are perhaps the most vulnerable 
art of our population with reference to such an attack. On the other 
and, we must find the opportunity to elicit the interest and the 
wareness of those living in rural areas and demonstrate the part 
yhich they must play in such a program. Is it possible to interest the 
rate legislators from rural areas, for example, to help in the planning 
rogram for bombing of the municipalities? 


Mayor Zemier: Let me answer your question this way. Most 
\merican cities, particularly those on the West and East Coasts, rec- 
gnize the terrible threat which would exist to them if a war should 
reak out. They have therefore taken the initiative on their own in 
roviding means of protecting themselves. Most of these protective 
evices are rudimentary, as Mr. Hirschfelder will testify, having seen 
»me of them in operation. 

The cities, however, have run into this problem. People in rural 
reas who must furnish support to the cities are not so alert to the 
roblem as the people in the cities are. Hence in many states there has 
een a great problem of getting through the proper legislation to sup- 
ort a civil defense organization. As a result, also, the federal govern- 
nent has not been as vigorous, in my opinion, as it could have been 
ot only in fostering a program of education but in taking the leader- 
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ship in this particular problem, because the cities have not made ther 
selves heard or their necessities felt in the way in which they shoul, 
have done in the past. They are now, however, meeting that particule 
problem. And in one sense the federal government, in setting up 
policy of transmitting its orders through the state governments, whic: 
are not as alert to this problem as municipal governments, has create; 
a further problem for city governments. | 


Dr. Auten: Let us be more specific about it. Suppose we com 
down to industry itself. What should be done by the larger indu; 
tries to protect their own personnel? 


Mayor Zerier: Let us put this down in a very specific patters 
What should an individual family do if it is threatened? Should th 
family move from the city? Should it evacuate? What would you ¢ 
if you were in a city which suffered an air attack in the dead of wis 
ter, and all the windows in your house were fractured? What shoul 
an industry do if its workingmen suddenly discover that their familic 
are threatened? These are some of the practical problems which mut 


be faced. 


Mr. HirscuHFevper: Those are very tough problems. We have som 
of the answers, but some of the other answers remain to be obtaine: 
The civil defense organization requires its own research organizatic 
with a few key scientists who can assimilate the work being carrie 
out in the Atomic Energy Commission, the military agencies, and : 
forth, which have a civilian defense bearing. However, the civil dl 
fense scientist must also initiate certain research projects, since oth 
agencies cannot be expected always to get the answers in a for! 
which the civil defense requires. Up to now the civil defense orgar 
zation has not taken the lead along these research lines. 


Dr. ALLEN: Of course, civil defense as organized on a national bas 
has been of very short duration at the present time. Undoubtedly y 
can expect to hear a great deal more from this group in the ne: 
future. | 

However, I would like to hear what both of you gentlemen have 
say regarding some of the measures which the family itself shoul 
look into for its own interest. For example, is the cellar or the bas 
ment of a home a suitable place if an alert has been sounded, | 
should other measures be taken? 


wr 
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Mr. Hirscuretper: This is one of the problems which we have to 
9k into more carefully. That is, some cellars would be excellent 
uges, whereas other cellars would cave in and people would be 
ried under the debris. We should have some sort of inspection of 
lars so that people could be advised as to what would be the best 
ace in their own localities for them to stay. 


Dr. Aten: Do you have in mind specifically an investigation of the 
Jar conditions of the individual family, and not a theoretical con- 
Ision? 


Mr. HirscuFreiper: Yes, this must be put on the family level. 


Mayor Zerprer: Let me tell you some of the procedures which have 
en adopted by municipalities around the country. These municipali- 
s, rather than wait for directives from the federal government, have 
OWN initiative on their own part. They have done such things as 
is: They have set up block-warden programs. For instance, in the 
y of Milwaukee we have some 4,000 block wardens, out of a pos- 
le 6,000 which we hope to recruit. These wardens are expected and 
Il be expected to go into every building in the vicinity to check the 
ssible location of air shelters, to find out whether the buildings are 
e. You can see that this requires a tremendous amount of investi- 
tion. 

The factories of our city, interestingly enough, are giving this prob- 
n some thought themselves. Together with the labor unions in the 
stories, joint councils are sitting down to discuss the problem of how 
st to protect the workers in the industry and how to protect the fac- 
y itself. 

In other words, there is no escape from the hard fact that there 
ist be attention to detail in this particular problem if we are to save 
es. And this can be extended to every field. There is, for instance, 
> problem which would be involved in the closing-off of our public 
lities. 

Dr. Aten: American cities, by the very virtue of our high standard 
living, suffer a great potential hazard, it seems to me, in that we 
ve central heating, power, gas, steam, water, perhaps the finest in 
> way of public health facilities in the world for the most part. We 
ist look upon these as being vulnerable to attack. And let me say 
t one word here with reference to biological warfare and particu- 
ly bacteriological warfare. Perhaps more dangerous than the dis- 
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semination or spread of some potent germ throughout a communii 
is the hazard of the breakdown of our own sanitation facilities; and | 
seems to me that that is something to which we must alert oursely 
and be continuously aware of and plan for. We talk about the 
things. What are the difficulties with reference to getting things do 
about civil defense? . 


Mr. Hirscuretper: As you well know, the public has a real apatl 
at the present time for doing anything about civil defense. For ii 
stance, the Congress cut down the appropriations to the civil defeni 
agency to either thirty-one or thirty-four million dollars. And th 
does not permit enough funds to carry out all the varied responsibi 
ties of the federal civil defense agency. Furthermore, I think that ma 
of the people in the country are looking to Washington to take the 
cue. That is, if the federal government is not going to disperse t! 
population from Washington, for example, other communities tal 
the stand: Why should we go ahead and spend a lot of money ar 
go to a lot of trouble to prepare our own civil defense organization! 


Mayor Zeer: I would like to take up that point not only by as 
ing the question of why we should spend the money but by pointis 
out that most of us do not have the funds. After cities have made : 
analysis of their civil defense needs—and such analysis would inclu 
the necessity of having additional fire-fighting equipment, stoc 
piling of necessary medical expenses, auxiliary housing and feedis 
- facilities—they must find the funds to supply themselves with the 
facilities. And most of those cities have no alternate sources of re 
enue. They are budgeted, so to speak, up to the hilt and have | 
means of getting additional revenue. 

The federal government, however, has taxing powers far beyot 
those of any local community. If the federal government is unwillii 
to expend funds for civil defense, it is not likely that local municips 
ties can meet their own needs, no matter how desperate those nee 
are. Let us suppose that a program should arise where there is a n 
essity for the construction of shelters in the more populous centers 
our big cities. Those cities and their states would find themselves ha 
put to it to raise any funds. It seems to me, therefore, that the fede: 
government must show a token of interest in the program, otk 
than that of issuing pamphlets and publications, by appropriati 
enough money to meet the country’s needs. 
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Dr. Arten: As a doctor, I must say that most of us are impressed 
th the importance that blood and plasma will play in the treatment 
the injured, especially those suffering burns, fractures, lacerations, 
d internal injuries. However, if we were to anticipate the use of 
od or plasma, or the combination of both, to treat shock resulting 
m these conditions, we would find ourselves, I think, pushed be- 
ad the limits of our capability for collecting blood and plasma at 
> present time. Of course, a great deal of emphasis has been placed 
substitutes for blood and plasma, and undoubtedly these will have 
be found, and suitable ones, if adequate therapy or treatment is to 
administered in this early period. 

| wonder sometimes whether we should not look upon a blood pro- 
im, such as is now under way with the American Red Cross, much 
we look at our income tax problem. I think that it behooves every 
zen between the ages of eighteen and sixty, or what local limits 
y be set, to give blood at stated and frequent intervals so that at 
st the plasma portion of the blood may be stored and we may have 
ge quantities available to work as a nucleus, then use our blood 
stitutes only when it is absolutely necessary. 

The problem of irradiation itself is one which has puzzled us all. 
lieve that we have failed to realize not only that we are treating 
ients who have fractures, lacerations, burns, and the like, resulting 
mr the immediate effect of the blast, but that in a period of seven 
ys to two weeks, or perhaps a little longer, another type of sickness 
; in—one which is foreign to all of us and which is called irradia- 
n sickness. One thing we do know is that in the course of irradia- 
n sickness the body’s defenses break down materially. No longer 
we resistant to infection, and no longer are we able to nourish 
rselves as well. There is severe anemia. There is also spontaneous 
morrhage. And, furthermore, this is made almost catastrophic in 
me respects, in that local injury, such as a burn or a fracture, is 
srated far less well in the person also receiving irradiation than if 
same wound were to be inflicted on a person without irradiation. 
[he first portion of the disaster we can cope with, at least to the 
acity that we have to get to patients. The second one, the delayed 
idiation sickness, is a problem in which a lot of work has been done 
all aspects of the armed services and by the Atomic Energy Com- 
sion, and a great deal of information is available, We must coordi- 
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nate this, it seems to me, with civil defense, and I am sure that thi 


information already available could be put into such channels. 


Mayor Zerpter: I am glad that you brought out in some detail on 
of the key problems which is beyond the capacity of local municips 
officials to solve—namely, how you would handle a great number ¢ 
casualties in any community at any time, particularly if these casual 
ties had suffered from irradiation sickness, which would complicat 
their problems. This seems to me to point to the fact that, in the fiel 
of research and technical application to the problem of civil defens: 
the federal government must take a prompt and effective leadershiy 
Do you not agree with me, Mr. Hirschfelder? 


Mr. Hirscurevper: Absolutely. The federal government has t 
sponsor the research, because this cannot be done on a local or stat 
basis. 


Dr. ALLEN: In what way is this type of research different from ths 
already in function in the armed services and in the Atomic Energ 
Commission? 


Mr. Hirscuretper: The Atomic Energy Commission has need t 
investigate the bare workings of the atomic bombs and the gro: 
effects of the atomic bombs, but they do not have the responsibility « 
integrating these effects with the situations in local communities. Th 
local community problem requires a different slant on the research, s 
that really a different type of research must be initiated, making use a 
all the work which is now available. 


Dr. ALLEN: Certainly I can say personally that I have found a 
these agencies cooperative and concerned with the best interests of al 
And I think that we can count on that. But it does need organizatio 
to bring cooperation into civil defense problems. 


Mr. Hirscurevper: Yes. The Atomic Energy Commission and th 
military agencies have done everything that they can to furnish info 
mation to civil defense, as a by-product of the work which they a 
assigned. But civil defense problems do have these different angl 
which require special and competent research. 


Mayor Zerier: Now I think that we have arrived at the poit 
where we can discuss some of the immediate steps which peop 
should take. The first problem, I think, is a political one—and I sz 
that in the highest sense of the word, I think that there has to be 
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9peration between all the people of this country, no matter what 
sir parties are, to minimize the threat of war. We as a nation should 
ake it quite clear to people all over the world that we are not 
gressive, that we do not desire war, and that we will take every 
p short of loss of our integrity as a democracy to prevent war. 
However, if that is not sufficient, then we must begin with the 
nily, what each person in every family should do. We should go to 
> city government. The city government should take its position as 
strong and effective civil defense organization, through industry, 
rough labor, through all the sections of government. The state gov- 
uments, the rural portions of the state governments, should become 
erested immediately. And, above all, Congress should have a clear 
d effective voice on this subject. 


Dr. ALLEN: Mr. Hirschfelder, you have spoken of the need of the 
search organization. Could you very briefly state how you would 
vision this as functioning in the local community? 


Mr. Hirscurevper: The federal civil defense agency should have a 
w key scientists, who should assimilate the problems with which 
e local agencies are faced, and then should bring together groups of 
= outstanding scientists in the country to work out their problems. 


Dr. ALLEN: Gentlemen, we have come to the end of our time, and I 
ink we find that we are in agreement that civil defense must begin 
the family level and that this can be done only with education and 
actice. Local civil defense authorities must then gear their plans to 
sir own special needs. The local authorities in turn must be inte- 
ated at the state level, and this must be coordinated at the national 
rel. The basis of success of such a plan rests upon the cooperative 
orts of all and at all levels. 


THE EFFECTS OF ATOMIC WEAPONS* 
By JOSEPH O. HIRSCHFELDER 


WE must learn to face the dangers of an atomic war just as our ancestor 
learned to face the dangers of cholera and smallpox epidemics. In plac 
of the epidemics, we now have a man-made scourge with which to con 
tend. There are many preliminary steps which should be taken in pre 
paring to meet this new danger. Most of the civilian defense problem 
are the same, regardless of whether protection is sought from conven 
tional bomb raids or from atomic bombing. The number of casualtic 
would be very greatly reduced if an air raid warning were sounded ani 
the majority of the people were in shelters or cellars at the time of tk 
explosion. First and foremost, it is necessary to educate the public so tha 
they can cooperate in avoiding panic. People need to understand th 
nature of nuclear radiation and to learn the conditions under which the 
are in danger from it. The fact that nuclear radiation can be neither see 
nor felt makes it particularly insidious and subject to misconceptions. 
The atomic bomb is a flexible weapon whose exact manifestations d| 
pend a great deal on the manner of delivery. It is important to make: 
sharp distinction between the high air bursts (such as at Hiroshima am 
Nagasaki) and the low ground or underwater explosions. In the hig 
air bursts there is no lingering contamination and the danger from rad 
ation is confined to the first minute. After a low ground or underwatd 
explosion, contamination might remain a serious problem for month 
if not years. Obviously entirely different preparations must be made ‘ 
cope with the two different types of catastrophes. 
Most of the discussion here will be limited to bombs of the Hiroshint 
or Nagasaki types which release an energy of 20,000 tons of TNT..... 
The greatest attention should be given to a defense against high a 
bursts since they would cause the greatest general damage and probabt 
* Reprinted by special permission, Bulletin of the Atomic Scientists, August-Septembe 
1950, a special issue on “Civil Defense against Atomic Attack.” All the quantitative da 
presented here and most of the basic facts have been taken from the Atomic Energy Com 
mission pamphlet, edited by Mr. Hirschfelder, on The Effects of Atomic Weapons (Wasi 
ington: Government Printing Office, 1950). The interpretations of the facts represent t 


viewpoint of the author and are in no sense supposed to represent any official policy } 
opinion. 
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oduce the largest number of casualties in a city. The accounts of the 
struction of Hiroshima and Nagasaki present in graphical form what 
ight be expected in an American city. 
All buildings within a radius of a half mile would be demolished; 
tween a half mile and a mile and a quarter they would be rendered 
usable; and between one and a quarter and one and three quarters 
les the damage would be severe to moderate. American buildings are 
aracterized by brick and stone facings which would be reduced to 
bble. “Earthquake proofing” according to certain West Coast building 
vs is a desirable safeguard. This means increasing the cross-bracing 
d the ability of the structure to withstand wind loads. There is sur- 
singly little earth movement as a result of a high air burst so that 
derground utilities would not be as badly damaged as after a large 
rmal bombing raid where small high explosive bombs actually hit the 
ound before exploding. However, emergency cut-off valves would be 
sirable on both water and gas mains to counter possible damage to 
wer houses, waterworks, and other structures to which utilities are 
nnected. 
Distance is the best protection from the atomic bomb. It is estimated 
at 85 per cent of the people at a distance of one-half mile would be 
led, 35 per cent at one mile, and only 2 per cent at a mile and a half. 
ere is little hope of survival for people within a half mile inasmuch 
shelters would have to be exceedingly strong and probably deeply 
ried in order to offer adequate protection for such victims. Most of the 
il defense measures should therefore be directed toward saving those 
ople who are between one-half mile and a mile and a half away at 
> time of the explosion. 
Fhe number and kind of casualties will depend a great deal on 
ether the people have been properly warned so that they are in shel- 
s or whether they are caught by surprise. Considerable attention 
suld be given to developing a satisfactory system for insuring the 
nsmission of warning signals both before and after the explosion. 
Hiroshima and Nagasaki a large proportion of the casualties oc- 
‘red among people who were out of doors or in exposed positions. At 
roshima and Nagasaki approximately 100,000 casualties were pro- 
ced by high air bursts. These casualties were of three sorts: ordinary 
rst, second, and third degree) skin burns, trauma from flying debris, 
d radiation sickness from gamma rays. Most of the casualties were 
m skin burns, and only 5 to 15 per cent from nuclear radiation. The 
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skin burns arise from both primary and secondary causes. The prima 
burns are due to direct exposure to the intense light given off by 
bomb; the secondary burns are due to victims being trapped in buildin 
that have caught fire, etc. Even the simplest sort of shelters would off 
protection from skin burns and flying debris. | 
The care and treatment of normal skin-burn casualties is extreme 
difficult, and only the most rudimentary first aid could be given to 
large number of victims. A large number of people should be traine 
in the medical treatment of skin burns, as a sufficient number of docto! 
and nurses could not be provided for this purpose. | 
A fraction of a second after the bomb has exploded, a ball of fire shoo 
out to a radius of 150 yards and gives off light of the same spectral chai 
acteristics as the sun. To a person within a few miles, the ball of fii 
would seem to occupy a fraction of the sky hundreds of times larg! 
than the area occupied by the sun, and the intensity of the light fro: 
the ball of fire is correspondingly greater. On a clear day, the light fro! 
the ball of fire will produce incendiary action up to a mile and a ha 
and produce skin burns in exposed personnel up to a distance of tw 
miles. A careful study indicates that, at great distances, it is the infra-re 
radiation occurring for a period of three to five seconds (rather than tl 
ultraviolet light which occurs for only a small fraction of a secona 
which is responsible for the burning. Because of the comparatively lor 
duration of the thermal radiation, exposed personnel can greatly redu| 
their exposure by ducking behind an obstacle or dropping prone. Duc! 
ing behind an obstacle would also considerably reduce the exposure | 
gamma rays and place the person in a more sheltered position to wit! 
stand the flying debris which will shower the area a few seconds lat 
when the blast wave passes. It takes the blast wave one second to reat 
one-half mile, three seconds to reach one mile, and seven seconds to rea 
two miles. : 
Most of the fires and some of the skin burns result from seconda 
causes, such as the overturning of stoves, explosions of gas tanks, e' 
Under some meteorological and topographical conditions, the whe 
area beneath the explosion will be converted into a huge fire storm 
giant bonfire. At Hiroshima such a fire storm occurred, but not at Nag 
saki. Fire storms increase the difficulty of escape from the affected ar 
and thereby increase the number of casualties. The incendiary action 
the thermal radiation can only produce serious fires when it imping 
on suitable kindling such as window drapes or curtains. Black materi: 
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tb more of the light than white objects and are therefore more likely 
mite. 

he only nuclear radiation hazard associated with a high air burst is 
ct exposure to gamma rays which are emitted during the first ten 
nds after the explosion. Most of the neutrons are slowed down and 
tbed before they reach the ground. Only at points very close to 
ind zero would the neutron discharge be lethal. The lethal radius 
i as direct exposure to gamma rays is concerned is around 4,000 feet; 
lethal radius for a person protected by one foot of concrete is still 
ind 3,000 feet. The gamma rays are similar to unusually hard X-rays 
5 million electron volts energy, and they can be neither seen nor felt. 
vever, they darken photographic films and are easy to detect with 
yer counters, electrometers, or other suitable instruments. These in- 
ments are extremely sensitive and can respond to radiation doses 
ch are one/one-billionth of the amount which would be physiologi- 
; dangerous. Radiation dosage is measured in roentgen units desig- 
d by “r.” For peacetime operations it is customary to limit exposure 
ersonnel to a maximum of 0.3 r per week, as it is believed that the 
y can repair the amount of tissue damage which this rate of exposure 
id produce, and repeated doses of this size would not produce harm- 
sffects. However, in time of disaster it may become necessary for a 
on to accept a single non-repeated dose of 50 or 100 r. A single dose 
Q x, if not repeated, would probably not produce harmful effects. 
ger dose might produce significant pathological changes. The me- 
lethal dose is approximately 400 r, and it is expected that few casual- 
would occur at 200 r and very few survivors would be left after 600 r. 
y per cent of the gamma rays are emitted in the first second, and 90 
sent within the first ten seconds. Concrete affords protection in effec- 
1ess according to its thickness. The effectiveness of other materials 
shielding purposes against gamma rays is determined mainly by 
‘ density; that is, a layer of lead, concrete, dirt, water, or iron weigh- 
100 pounds per square foot would have essentially the same shielding 
er. 

person who has been exposed to more than 100 r may develop radi- 
1 sickness. If the exposure has been severe (more than 300 r) there 
be initial symptoms such as nausea and malaise after the first hour 
lasting for the first day or two. Otherwise there may be a latent 
5d of one to three weeks before the sickness develops. The principal 
t of the radiation is to destroy, at least temporarily, the ability of the 
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bone marrow to produce new blood. As a result, victims of radiati 
sickness develop anemia and have little resistance to infections. Af 
one to three weeks they develop epilation, loss of appetite, sore thro} 
internal bleeding, pallor, and diarrhea. The later and less severe the 
symptoms are, the greater is the chance of survival. The patients shou 
be given complete rest and avoid fatigue. Whole blood transfusions 4 
useful in combatting the anemia, and antibiotics are helpful in contr’ 
ling the secondary infections. Depending on the severity of the do 
the person may start to recover gradually after the first one to tht 
months. A person who has recovered from such a sickness has a soni 
what greater chance of developing cancer than he would have otherwii 
A few of the people at close distances at Hiroshima and Nagasaki w 
managed to survive very heavy exposure to radiation, shock, and bur: 
have developed cataracts in their eyes. Temporary sterility results fra 
a severe exposure to radiation, but most of the Japanese victims 
covered their normal sexual potency at the same time as their gene! 
health was restored. Experimental data are not yet available for pi 
dicting accurately the results of radiation in the human population af; 
several generations. 

From the civilian defense standpoint it is important to note that the 
victims who have suffered primarily from radiation may not becos 
sick and may even perform physical work for a week or so. A pers 
who becomes nauseated right after the explosion should not, for tk 
reason, be supposed to have suffered a large exposure to radiatior 
a great many other people who have not been exposed to radiation wv 
also be nauseated from the shock and excitement. 

Even the simplest sort of bomb shelter offers great protection frc 
the two primary hazards—skin burns and flying debris. A small corr 
of a cellar reinforced so it would not cave in might very well suffice. 
special shelters are built they should be made of reinforced concrete 
corrugated sheet iron so as to be able to withstand a static load of t 
order of 500 pounds per square foot, and have a total thickness of re 
and sides protected by two feet of concrete or three feet of dirt. T 
population should be instructed to wait two minutes. If there is rea: 
for supposing that a second atomic bomb may be exploded withir 
short time in the same locale, the people should remain in their shelte 
Then, because of the fires and fire storms, get out of the area soon 2 
in as orderly a manner as possible. Avoid panic at all cost. 


The population can return to the affected area as soon as the fires 
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sr control. There is no danger from residual radiation after a high 
urst. 
fter the first minute there is so little radioactive contamination that 
= is no danger from external exposure. However, in some regions 
in a few miles of the explosion there may be a “fall-out” or dispo- 
n of a small amount of radioactive dust which will be readily de- 
ble by Geiger counters and other instruments sensitive to gamma 
_In these regions it would seem like good common sense to be some- 
t careful for a few days, until properly monitored and found to be 
Water which has passed through a filtration or ion-exchange purifi- 
m plant or water which has diffused through soil to a moderately 
) well should be perfectly safe. Foodstuffs which are kept covered, 
-wrapped, or canned are also safe. 
yw ground or shallow underwater explosions in a city would pro- 
a catastrophe of quite a different sort from the high air bursts. The 
in the immediate vicinity would be utterly destroyed with the 
Jing materials pulverized or melted. But the total area over which 
suildings are rendered unusable is considerably smaller than from 
th air burst. The number of casualties from fires, flying debris, and 
al gamma rays would also be considerably less. However, a low 
ind burst or a shallow underwater explosion might seriously reduce 
sconomic effectiveness of a large area by spreading radioactive con- 
nation. The number of casualties resulting from the radioactive 
amination would depend a great deal on the civilian defense— 
ther the people have been properly warned so that they are in their 
ers or cellars at the time of disaster and whether they are warned 
main in these shelters for a period of two to four hours. 
Jow ground or underwater explosion picks up large quantities of 
or water which become contaminated with fission products. This 
or water rains down over a large area. Wherever this dirt or water 
allen, the intensity of the radioactivity is dangerous or lethal. The 
ipal danger is from gamma rays of approximately 0.7 million elec- 
volts energy. These gamma rays are almost as penetrating as the 
{ey initial gamma rays from the high air burst and require a thick- 
of many feet of concrete to render adequate protection. However, 
ntensity of the gamma rays from the fission products decreases 
oximately inversely with the time so that after one hour the in- 
ty is only half as great as after one-half hour, etc. After a period of 
een two and four hours, it should be relatively safe for the people 
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’ 
to try to escape from the affected area. As soon as possible after escapi. 
they should remove any clothing which might have become contar 
nated with radioactive dirt or water and scrub themselves with soap a’ 
water. The radioactive fission products are made up of thirty-seven ¢ 
ferent chemical elements, each more or less radioactive and each occ’ 
ring in all sorts of chemical compounds. On account of the chemi 
complexity of the radioactive contamination it is difficult to complet: 
remove the contamination. Special methods for decontamination ¢ 
effective under special conditions, but soap and water and old-fashior 
scrubbing is a satisfactory universal decontaminating process. 

Trained radiation monitors become the most important individu 
after a low ground or underwater explosion. At first they may assess t 
intensity and location of the radioactive contamination by penetratil 
as far as possible into the affected area and by making passes in k 
flying airplanes or helicopters over the affected areas. As a result of th 
initial survey, civilian defense headquarters can signal to people in diff 
ent locations when it becomes safe for them to escape from the affect 
area. Trained monitors should accompany rescue missions and direct 1 
evacuation operations. Later, they can assist in laying plans for the eal 
resumption on a limited scale (within a few days) of strategic port fac 
ties, transportation, and industries. In so doing they would bear in mi 
the facts that the radiation dose is the product of the intensity of the ra 
ation times the time of exposure, and the radiation intensity dec: 
approximately inversely with the time after the explosion. That is! 
would be possible for men to work two hours a day at the end of a we 
in a location in which it would not be safe to work eight hours a « 
until the end of the first month. The monitors would also ascertain ° 
necessity of decontamination operations and plan for the rehabilitat' 
of the area. 

During the first two weeks to a month, the primary dangers in 
affected area are from the external exposure to gamma and beta r¢ 
This danger can be measured easily with Geiger counters, films, « 
But after the first month or so the primary danger comes from the 
gestion of radioactive dirt by breathing or eating and physical conta: 
nation of wounds or abrasions of the skin. The dangers from such 
ternal contamination are very difficult to assess and a great deal of 
search must be conducted to establish suitable criteria of safety. 1 
problem of moving a population back into an affected area is furt 
complicated by the fact that different individuals, for example a sed 


a soil bed toa. 
oes not remove. x 


. In any nari area food hioakl eo fae ae . 
in Tier tea containers. There i is need for realistic Ree: 2 


sume Stead: and water with a aad: times the ee 
e. For example, a large number of people drink radioactive 
al water for their health, although this-water greatly exceeds our 
it tolerance. eS 
penne the civilian defense of a city it is important to hep a 


ears nid be economic suicide. There are many very important 
n defense measures which do not require the outlay of large — lee 
unts of money. Most of the problems are the same, regardless of = 
ther protection is sought from conventional bombing raids or from 
mic bombing. Many of the steps which would reduce the dangers 
n| bombing would also help to provide better living in the city: 


, Remove the foci of danger, such as slum areas with their tinder box 
truction and fire hazards. 


cS 


B Provide good highways and arteries of transportation into the heart 
he cities to serve as fire breaks and good escape routes. 

Build parks and thereby reduce the density of population. People 
ities with less than 100,000 should be relatively safe, since atomic 
Is are expensive weapons and must t be reserved for large metropoli- 
: eas or eorimary, targets. 
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